Qe

US. Department
of Transporiation
Fecienad Aviation
Adminiistrition

TECHNICAL STANDARD ORDER

TSO-C93, Airborne Interim Standard Microwave Landing System Converter Bquipment

Airborne interim stendard micro-
w a v e landing systern converter
eqUipPeNBRTSC-0%.

(a) Applicabiliry. This technical stand-
ard order prescribes the mininbum perform-
ance standards that airborne interim standard
microwave landing system converter equip-
ment must meet in order to be identified with
the applicable TSO marking. Equipment
that is to be so identified must meet the re-
quirements of the “Federal Aviation Admin-
istration Standard. Airborne Interim Standard
Microwave Lending &3t em Converter Equip-
ment” set forth at the end of this section,

(b) Environmentzul standards. Radio Tech-
nical Commission for Aeronautins (RTCA)
Document So. DO-413&, titled “Environmental
Conditions and Test Procedures for Alirbame
Electronic, ‘Electrica Equipment and Institu-
ments”, dated June 27, 1968, including Change
Suontber 2, dated October 29, 1969, or RTCA
Document So. DO-I0), dated Februerk 28,
1KEL having the same title. must be used to
determine the environmental conditions over
which the eguipment has been designed to
operate.

(c) Maxrkings. |n addition to the mark-
ings specified in § 3.2(d) ) the equipment must
be marked as follows:

(1) The environmental categories over
which it has been designed to operate, as set
forth in Appendix B of RTCA Document
DO-138 or Appendix & of RTGA Docu-
ment DO-® must be permanently sad
legibly marked on the equipment. Where
an ensinenmenial] test procedure is not ap-
plicable and the test is not esaducial, ®a)

EGX™ must be placed in the space assigned

for that category.

(2) Each separate component of the
equipment must be permanently and legibly
marked wiith at least the name of the manu-
facturer. model or part number, the TSO
number! and the environmental categories
over which it has been tested. Where an
environment a test procedure described in
DO-13% or DO-16D is not applicable to that
component and the test is not conducted?{ an
ffXJ" must be placed in the space assigned
for that enviromnental] category.

(d) Naen R4pohmeaits. 1N accordance
with § 37.5. the manufacturer must furnish to
the Chief. Engineering and Manufacturing
Bramtch. Flight Stamclart~ Dilv inn (or in the
case of the Western Region. Chieff? Lir-
craft Engineering Division). gederal Avia-
tion Administration, in the region in which
the manufacturer is located. one €0BY. of the
follboftng technical data. except that sddi-

, tional copies must be furnished upon request:
‘ (1) Manuffactiirets operating instructions
and equipment limitations.

(2) Installat ion procedwres with appli-
cable schematic drawings. wiring diagrams,
and specifications. Am\y limitations, restric-
tions, or otller conditions pertinent to the
installation iigdst be included.

(3) Manufacturer’s test reports of the
tests conducted to show compliance with
the requirements of this TSO.

(4) Equipment data sheets specifying.
within the prescribed range of envimm-
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mental conditions, the actual performance
of equipment of that type with respect to
each performance factor prescribed in the
standard. If RTCA Document So. DO-160
is used under parggrghh (b) of this section,
the data sheets must identify the paraignapih
of DO-180 used to shew compliance with

each of the requirements of perognpbls 4.1

thoskgrh 4.10 of the standard set forth at

the end of this section.

(5) A drawing list enumerating all the
drawings and processes that are necessary
to define the article design.

(e) Data .to be furntdhed with each mmu-
factirved unit. A copy of the instructions
specified in paragraphs ‘(d) (1) and (d) (2) of
this section must be furnished to each person
receiving for use one or mere articles manu-~
fact wed under this TSO.

(f) Am@heility o | f " Bocuments. RTCA
Document Sos. DOABR, including Change
Swibde 2. and DO-I60 are incorporated
herein in accordance with 5 USC. 552 () (1)
and $37.28 of the Federal Aviation Regala-
tions and are awvailablle for inspection 8s indi-
cated in § 37.23. Aditlitionallly. RTCA Docu-
ment Sos. DOIHE and DIO-NED may be
examined at en? BAA Regional Office of tiie
Chief, Engineering and Manufacturing Dhaneh
(or in the case of the Western Region. the
Chief. Aircraft Engineering Division). RTCA
Denmient Xos. DO-I38 and DO-1®0 max also
be obtained from the RTCA Ssecetiarist, Suitee
655, 1T H Street. XW.. Washington, D.C.
20006, at acost of $16.00 per copy for DO-UI3R
and $20.00 per copy for DO-160.)
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[FEDERAL AVIATIOS ADMISISFRXTIQS STASDARD

AIRBORSE ISTERIM STASDARD NIRROOKKTE LASDISG
SYSTEM! COSVERTER EQUIPNEST

1.0 Purpose. . This standard cetitaims kimi-
tmam performance kntl test requirements for
Airborne Interim Standard Microwave Land-
ing System Converter Equipment (Converter
equipment).

2.0 General Standards.

21 0P Witgi= of Con trefs. The operation
of controls intended for use during flight
must not. in any pmesiiile combination or se-
quence. result in 8 condition whwe prefence
or continunticon walild be detrimental to the
propenr functioning of the equipment.

212 A weBudV24y 0 f Coat redk  Controls not
intended for in-flight adjustment inwst Ix lo-
cated so 85 not t 0 be readily sccessMe to flight

personnell.

2.3 Effcets of Test«. Except as expressly
provided in this standard. the design of the
equipment must be such that subsequent to
the application of the specified tests. no con-
dition may exist which would be detrimental
to the proper functioning of the equipment.

3.0 Minimum Performance Standard< Un-
der Standard Conditions. The equipment
must be tested to show compliance with the
following minimum performance requirements
under standard conditions.

3.1 Sensitivity. The noise figure of the
equipment must not be more than 20 dbL over
the frequency range for which the equipment
is designed.

NoTte: Maximum cahle attenuations of 8 4b
between the antenna and converter and 8 db
between the converter and ILS receivers were
considered in developing this provision.

8.2 Corivensdoi Gain. INput signals of not
more than ~33 dbnh f o r localizer anid —43
dbm for elide dope must produce outputs of
at least =23 dbm for loealizer and =117 dbm
for glide dope. This standard must be met
over the frequency range for which the equip-
ment is designed.

3.3 Surnanus Response, SPUTioOUS re4[Rnses
in the outputs must not esceed the values in
the following table when input Sighals of —i54
dbm for localizer ;add -3 dbm for glide
slope are applied throughout the frequency
bands specified.

Fregue-twy Band Regrpmee Limit R&dire
( Meggativrz to Center Regpoow (db)
0.0r54 599.99 -0
460048510 99 e 5
49001850899 —GB?
490wHR Q0T+ -3
5256L298.99 -0
529940 @00 i

®* Exclusive of assigned input frequency band.

3.3 stavitity. Tile frequency of the output
must be wwiltih €5 kHz of the assigned VHF
loealizer UTHF glide dope frequencies when
assped iowvwame frequencies are applied
throughout the frequency range for which the
equildwent is designed.

3.5 fatcramoddulntion. When equal level
two-tone te$t signals wittilihg the bands 3000
MHz to 5030 MHz for localizer and 5220
N/Hz to 3250 MHz falr glide slope are applied
at input signal levels of =34 dbm for localizer
and 43 dbm for glide slope. intermedinlstion
products must be down at least 30 db from
the desinee?® output signals.

3.6 Antenna Ejfiriency. ‘
() Over the frequency band fruni 3600
MHz to 3250 MHz. the desimed component
of the radiated signal in the forward dimee-
tion must be at least +85 db when com-

pared to an isotropi& soicee.

(2) At anv frequencv from 5000 MHz
to 5350 MHz. the diesked component of the
radiated signal must not be less than 0 db
when cowvpased to an isotropic source b
win point in the principal herizontd] plase
fromn 60 degrees left to 60 deggees right of}



[directly forwsrd of ths &itaina nor ks
than 5.5 db above sn isotrgpiic aiities at sy
point in the principal elevation plan from
17.5 degrees below- to 175 degrees above
directly forward of the antenna

AT 4Rvenna PolodiSatioi Qver the fre-
quency range from 5000 MHz to 5250 Mz,
the reception of signals with horizontal (H
plane) polarization from the forward diires-
tion with respect to the antenna must be at
least 20 db below the afition of signas with
the vertica (E pléne) polarization from the

38 Voltage Sranding Wave Ratio (Am-
teeray. The voltage standing wave ratio on
the transmission line connecting the antenna
send a signal source may not exceed a vaue
of 22:1 over the frequency rsnge from 5000
MHz to 5250 MHz.

39 Voltage Standing Wave Ratio (Con-
verter Input). The voltage standing wave
ratio on the transmission line connecting the
reever and & signal source may not exceed
e velue of 28:1 over thd frequency range for
which the equipment is designed.

4. Minimum Performsance Requirements Un-
der Environmental Conditions. The equip-
ment must be tested to show compliance with
the following minimum perfommme spquire-
ments under environmental conditions.

Unlless otherwise specified in this standard,
the mmasorenent procedures spplicable to a
determingimn of the performance of the
equipment under the environmental conditions
specified are those sst forth in either RTCA
Document DOHB titled “Enwitohrrehtd]
Conditions and Test Procadures for Elee-
tromic/Electriizall Equipment and Instruments™
detad June 27,1388, including Change Num-
bet. 2, dated Octaber 29, 1869, or RTCA
Document No. 160 dated February 28, 1875,
having the same title. Perfanmanace testing
may be done following & series of environ-
mental expemures. However, the order of
tasta must be in sccordanze with paragraph
&2 of Document Nas DO-118 or DO-185.

Cl Temperatuwn-ARBitade.
(a) Lokb Femspenature.

(1) When the equipment is subjected to
this environment, the mquiremesits of pars-

81, 82, and 84 0 f this stexdard-

mustbbmﬁt. Alll mehinickll d6ions trhst
perform their intended fumetfinme!

(2) After subjection to this environment,
the Peguirements of paragraph 88 of thiz
standard must be met.

(b) High Temperatues.

(1) When operated &t the High Short-
time Operating Tempenstun®, the equipment
must operate both electrically snd noeban- -
ically.

(2) When the equipment is expmaséd to
the High Operating Tenpgatate, tke re-
quirements of paragraphs 3.1, 32, and 8.4
of this standard must be met,

(3) After the equipment is subjexthd to
the environments specified in subpah'-kgn;ﬂs
(1) and (2) of this paragraph, the m
meats of paragraph 3.8 of this stakaiaed
must be met,

(©) Altitude. | o
(1) When the equipment is subjected to
this environment, the spquizenesnits of pars-

graphs 3.1, 82 and 34 of this sichdssd
must be met.

(2) After subjection to this envindfiniént,
the requirements of paragmeph 8.8 of thin
standard must be met.

42 Humidity. After sabjection to the ha-
midity envirvmment andi- '

(@ Within 15 minutae aftar the Guhe pri-
maTyy poveerissappling, t Cheoaioiar Bghrs ay
nait bemore tiian 26 b ; wad

(b) Witkini h Abumeifretr ¢the tidienprimnsry
power is applied, the requirements of para-
grapis 3.1, 82, and 34 of this abdafd mast
be met,

4.3 Stock. _ g

(a) Following the spplicktivn of the'
erational shocks, the requiremeats of pses
graphs 8.1, 8.2, and 84 of this standaidl sshed’
e mety]



£(b) The equipment min#t remsin in its
mounting, and no part of tha eguipnwat or
its mounting may became detached and fre
of the shock test table or the equipment under
test during or following the application of the
crash safety shocks Pamagmeph 2.3 of this
standard does not apply to the crash safety
shock environment.

‘4.4 Vidvation

(a) MWhen the equipment is subjected to
this environment the reguirements of pars-
graph 3.2 of this standard must be met.

(b) After subjection to this environment,
the requirements of paragraphs 8.1, 3.2, 3.4,
and 3.8 of this standard must be met.

4.5 Tempetaitue Varidtirn. \When subjected
to this environment-

(a) The noise figure may not be more than
26 db;

(b) The requirements of paragraph 8.2 of
this standard must be met; and

(¢) The stability requiremnent of paragraph
3.4 of this standard must be met within 2.5
kH2 (7.5 &UWHz totd).

46 Elettidal Tmput Vertsdion. \When sub-
je8te to this environment, the requirements
of psrsgraphs 3.1, 3.2, and 34 of this stand-
ard must be met.

4.7 Low Voltage.

(a) AC and DC Eguipment. Wismn the
primary power voltages of DC operated equip-
ment is 80% of the design vokiages, and when
that of AC operated equipment is 834i% of
the desigm voltages, the equipment must op-
embs both mechsnically and eectrically, the
requilfemenits of paragraph 8.1 of this st@ndamd
must be met within 3 db, and the signal out-
put ssquiremenits of paragysph 32 of this
stekalrid st b mst within Bodh.
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(b) DO Eguipmank

(1) DC operated equipment must meet
the requirements of pamagmuphs 8.1, 8.2, aad
384 of this stdndwrd within 2 mimitis 8ftat
the poitmary power voltagés are rettimasi to
the design-voltages oftcr opersting at 3%
of the design vokages for at Je@et 10 mhin-
utés)

(2) The pedluction of the primary payer

voltages of DC operated equipment from -

50% of design voltages to tero volts may
not produce fire or smoke. Paragraph 2.3
of this standard does not apply after the
exposure to zero valta

4.8 Conducted Voltage Tramdients.

(a) DC Egquipment.g
(1) Inmtermiiteent Tradéeiie. Following
the application of the intermittent trunm-
sients, the requirements of psrgrspls 8.1,
8.2, and 34 of this standard must be ket
(2) Regetive Tromiiamts. While the B¢
petitive transients are being applied, the
requirements of paragraph 3.1 of this stanid-
srdimust thermeit.
(b) AC Ejtfpmentt. While the trsnsients
are being applied, the reguirements of park
graph 3.1 of this standard must be meé.

4.9 Radio-Fregppency Swoeptibility. \When
subjected to this environment, the rpguire-

ments of pamagmyph 8.1 of this stsnddsd mpst
be miék.

4.10 Emsagiom of Sppunicws Rodio Foxguency
Enrergy. The levels of conducted and raflinted
spurious radio frequency energy esBitesl by
the equipment may meit exossdl those levels
specified in Appendix A to RTCA Document
No. DOIHB or peragryph 21 of Decumnent
Ne. DO180.)



